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Summary 
 
The research question of this paper is: What are the effects of the Bank of Japan’s (BoJ) monetary 
policy on the capital structure of Japanese listed companies? The paper selects 1,731 Japanese 
companies from 9 industries that are Advertising, Automobile, Construction, Health care, 
Manufacturing, Publishing, Real estate, Telecommunications, and Wholesales & Retail. The time 
period is from 2012, which is one year before the implementation of qualitative monetary easing 
(QQE) that aims at expanding monetary base by extensively purchasing assets such as long-term 
Japanese government bonds (JGB), corporate bonds (CB), exchange-traded funds (ETFs) and real 
estate investment trusts (J-REITs), etc., until 2017. As one of the purposes of QQE is to stimulate the 
borrowing from business, in order to figure out whether or not QQE shows its effectiveness to 
achieve the target, this paper conducts an empirical analysis to investigate the effects of monetary 
policy on the real sector, in particular, the financing choices of companies. 
This paper considers three leverage ratios as proxies of capital structure, which are short-term bank 
loans, short-term debt net of bank loans, and long-term debt. Independent variables consist of control 
variables (firm-specific), monetary policy measurement, and industry classification. One progress of 
this paper is that it covers both unconventional and conventional monetary policies and includes 
them into four panel regression models. Model 1 and 2 regress BoJ’s holding of government bonds 
and ETF, together with 3-month interbank rate and inflation rate on leverage ratios, regardless of 
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industry classification. Model 3 and 4, on the contrary, take into account the potential sectorial 
effects. Model 1 and 2 use Pooled OLS, fixed effect, and random effect panel regression methods. 
The results of the F-test and Hausman test proves that the fixed effect is the most appropriate method. 
Model 3 and 4 run fixed effect panel regression exclusively.  
This paper finds the following four results. Firstly, extensively purchases of Japanese government 
bonds restrain the usage of short-term debt financing yet stimulate companies to use long-term debt 
financing. Secondly, large-scale of ETFs purchasing by BoJ discourages companies from using 
short-term debt financing, meanwhile shows no significant impact on long-term debt financing. 
Thirdly, the increase in inflation rate and decrease of 3-month interbank rate encourage both 
short-term and long-term debt financing. Fourthly, for only the companies from the Real estate and 
W & R industries, unconventional monetary policies show its effectiveness of stimulating long-term 
debt financing.  
This paper also has some limitations such as does not take into account the relationship between 
Japanese listed companies and major banks, as well as neglecting the factor that companies with 
different size may also react differently to monetary policy in terms of capital structure, this paper 
does not classify the companies toward size. 
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Abstract 
This paper aims at investigating the impacts of BoJ’s monetary policy on the capital structure for 
Japanese listed companies, from 2012 to 2017. There are 1,731 listed firms from 9 industries 
included in the database. By using panel data regression, this paper finds the results that BoJ’s 
holding of government bonds has a negative relationship with short-term debt but positive with 
long-term leverage of companies. Purchasing ETFs by BoJ decreases the short-term leverage ratios 
and shows an insignificant relationship with long-term debt. Also, the decrease of 3-month interbank 
rate and increase of inflation rate lift Japanese companies’ short-term and long-term leverage ratios. 
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1 Introduction 
 
Monetary policies are formulated by one country’s central bank to control money supply or multiple 
interest rates to achieve specific macroeconomics targets, such as stabilizing prices, stimulating 
consumption, and reducing the unemployment rate. There are plenty of monetary policy tools 
utilized by different countries depends on their economic circumstances. Traditionally, the central 
bank focuses on adjusting policy interest rate or required reserve ratio for stimulating or slowing 
down the economy. For example, Bank of China (PBoC) cuts one-year benchmark interest rate in 
October 2015 (Inman, 2015), and recently lowered the required reserve ratio at early of 2019 (CNBC, 
2019).  
However, due to the global financial crisis that has started from the end of 2017, many developed 
countries have encountered the issue combined with weak economic growth and low inflation, as 
well as the policy rates approach to zero lower bound, which means that the conventional monetary 
policy gradually loses its effectiveness. To further stimulate economy under recession, 
unconventional monetary policies have been implemented especially large-scale asset purchases 
(Miyao and Okimoto, 2017), by countries such as the US, Eurozone, and Japan. 
Federal Reserves (Fed) has introduced Quantitative Easing (QE) since 2008, which includes 
long-term government bonds and mortgage securities purchase (Lin, 2017). European Central Bank 
(ECB), likewise, implemented the QE program targeting at achieving the 2% inflation rate. Unlike 
the Bank of Japan (BoJ), both the Fed and ECB have stopped the QE program, and the Fed has even 
hiked interest rates several times. In terms of BoJ, which has a long history of unconventional 
monetary policy, has introduced the Quantitative and Qualitative Monetary Easing (QQE) program 
in April 2013. The program that contains the large-scale purchase of long-term government bonds 
(JGB)1, corporate bonds (CB), exchange-traded funds (ETFs) and real estate investment trusts 
(J-REITs), etc., is still running nowadays in order to achieve 2% inflation rate. 
Although the large-scale asset purchases have continued for multiple years in Japan, the exact effects 
on the real sector remain unclear. For instance, how do government bonds and exchange-traded 
funds purchase influence company’s financing choices? Are Japanese firms intending to hold more 
                                                        1	 2-year,	5-year,	10-year,	20-year,	30-year	and	40-year	JGB	
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debt due to the monetary policy? Besides, do companies from different industries show 
heterogeneity reactions toward monetary policy, in terms of financing behavior? This paper studies 
the above questions. 
 
1.1 OBJECTIVE 
There are many papers about the determinations of the firm’s capital structure with either including 
monetary policy into account or not. However, literature about the effect of unconventional 
monetary policy on capital structure is somewhat limited in Japan, especially in recent year after 
QQE has announced. Several transmission channels of monetary policy are introduced, for example, 
one purpose of implementing unconventional monetary policy is to enhance the borrowing by 
business or households that used to finance investment via bank lending channel, which in turn 
stimulate the overall economy (Montgomery & Volz, 2019). This paper focuses on the capital 
structure channel of monetary policy, which is developed by Rueschkamp et al. (2018), to discuss 
the impact of BoJ’s monetary policy on the real economy by looking at listed companies’ capital 
structures. The progress of this paper is that it considers the potential effects of both unconventional 
and conventional monetary policies simultaneously to firms’ financing choices. Additionally, this 
paper moves one step further to study the impacts on different sectors, which cover Advertising, 
Automobile, Construction, Health care, Manufacturing, Publishing, Real estate, Telecommunication, 
and Wholesale & Retail. 
Thus, the research question of this paper is: 
 
What are the effects of BoJ’s monetary policy on the capital structure of Japanese listed companies? 
 
In order to answer the research question, this paper applies the following four regression models. 
The first and second models are used to figuring out, regardless of industry classification, how the 
monetary policy affects capital structure. Put differently, whether or not the policy can indeed 
stimulate the borrowing by corporate, which is desired by BoJ of implementing the policy. Due to 
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the reason that the existence of potential sectorial effects, the third and fourth models take industry 
classification into account and trying to research on the diverse policy effects for companies that are 
from different sectors.  
 
The paper proceeds as follow structures. Section 2 briefly introduces the Japanese financial and 
industry market. In section 3, previous literature related to this paper is discussed. The empirical 
study, which is the major part of this paper, includes variable selection, data, methodology, and 
results are displayed in section 4. Conclusion and necessary further studies are provided in Section 5 
and 6, respectively.    
 
2 Financial market and industry of Japan 
 
This section introduces the information of Japanese financial market that closely related to this paper, 
such as the development of monetary policy and money market. Besides, the second part describes 
the industry circumstance focused on selected nine sectors.  
 
2.1 FINANCIAL MARKET 
Japan introduced the unconventional monetary policy 15 years ago, and recently the policy has been 
suspended many rounds due to the global financial crisis since the end of 2007, which drives the 
interest rate down to virtually zero percentage. The limitation of further decline of policy rates forces 
BoJ into using unconventional monetary tools heavily. Generally speaking, unconventional 
monetary policies consist of the following three aspects: Forward guidance related to keeping 
low-interest rate, Quantitative easing (QE) and Forward guidance related to large-scale assets 
purchase (Mitao and Okimoto, 2017). Among them, this paper focuses on the QE program. Before 
the year of 2013, when BoJ set the target of achieving 2% of the inflation rate, several rounds of 
assets purchase had already been undertaken as part of QE. Massive open market operation (OMO) 
is considered as one of the critical components of QE, through the market operation, BoJ has 
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purchases different kinds of assets that includes long-term government bonds (JGB), T-bills, 
commercial paper (CP), ETFs and J-REITs, etc. Therefore, BoJ, via open market operations, can 
control the long-term interest rate. A decrease of interest rate results to a looser credit condition and 
higher inflation expectation, which will, in turn, helps the firms or individuals to stimulate 
expenditures. Both conventional and unconventional monetary policies have the similar objective via 
different channels, the difference is that unconventional monetary policy adds downward pressure on 
long-term interest rate directly, but conventional monetary policy can only indirectly control 
long-term interest rate via subjecting short-term interest rate (Mitao and Okimoto, 2017). It is also 
the reason that the short-term interest rate would lose its effectiveness when approaching zero lower 
bound. In April 2013, QQE was introduced, which focuses on a more aggressive assets purchase 
operation. The ratios of long-term JGB held by BoJ to total JGB outstanding, as well as ETFs held 
by BoJ to the entire ETF market have increased extensively since then (Graph 1). However, 6-year 
has passed after launching of QQE, the inflation rate has not yet consistently reached the 2% target 
(Graph 2). Due to the “Inflation overshooting commitment,” BoJ will continue expanding the 
monetary base until the CPI exceeds 2% or stably stay around 2%2.  
 
The unconventional monetary policy intends to lower long-term interest, and evidence showed that 
the low-interest rates stimulate the supply of bank loan (Ono et al., 2018). As the purpose of this 
paper is to investigate the effects of monetary policy on the company’s capital structure, it is 
necessary to have a look at the current financing choices under the low-interest rate. Graph 3 shows 
that, overall, short-term borrowing of the non-financial firms displays a decreasing trend over the 
years. However, due to the increase of long-term borrowing amount, total borrowing gradually goes 
up to 477,369 billion yen in 2017 from 429,760 billion yen in 2012. This result indicates that taking 
all Japanese companies into account, the debt level increases at a stable pace. Even though the 
borrowing is increasing, graph 4 provides that the financing has changed towards internal fund from 
the period of 2012 to 2017. Internal funds take up major part when raising fund, and the absolute 
amount increases every year except for 2015. Also, from the banks’ perspective, the lending of both 
                                                        
2 Source: Bank of Japan 
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major and regional banks is increasing from the year 2012 to 2017 and reaches 212.3 and 241.8 
trillion yen, respectively (Graph 5). Under the low-interest rate environment, Japanese enterprises 
indeed hold more debt as well as banks lending out more year-by-year, also internal funds prove its 
importance among financing choices. Are these phenomena contributes to BoJ’s monetary policy 
will be analyzed in the later part of this paper. 
Graph 1: BoJ’s holding of ETFs and Japanese government bonds, Amount (%) 
 
Source: JMA database, Bank of Japan and Investment Trusts Association of Japan 
 
 
Graph 2: Japanese inflation rate from 2012 to 2018, CPI-based (%) 
 
Source: OECD database 
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Graph 3: Amount of borrowing for Japanese non-financial companies from 2012 to 2017. (100 million yen) 
 
Source: Bank of Japan 
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Graph 5: Total amount of lending of Japanese major and regional banks, FY 2012 to FY 2017. (Trillion yen) 
 
Source: JWA database 
 
 
2.2 JAPANESE INDUSTRY 
Japan, which is a highly developed country, has a long history of industrial development, and now it 
becomes the nation ranked as third place regard to nominal GDP (Sawe, 2018). The original Tokyo 
Stock Exchange (TSE) was established in May 1878 and has reformed many times. Nowadays, there 
are 3,668 companies are listing in TSE, and the overall market capitalization is over 4 trillion dollars 
by the end of 20183. The top 5 industries that contribute GDP the most are Service activities, 
Manufacturing, Real estate, Wholesale & Retail, Producers of government services (Economics 272, 
2012). In this paper, nine industries are selected: Advertising, Automobile, Construction, Health care, 
Manufacturing, Publishing, Real estate, Telecommunication, and Wholesale & Retail.  
 
Manufacturing is one of the most critical and advanced industries in Japan, which takes up around 
24% of the GDP (Sawe, 2018). Regarding the working population, about 10 million people are 
working in the manufacturing companies, which is only slightly lower than that of wholesale & retail 
(HatenaBlog, 2016). Intuitively, the manufacturing sector requires a relatively vast amount of capital 
for re-investment. However, graph 6 shows that from 2012 to 2017, there is no apparent increasing 
                                                        
3 Source: Osiris database 
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trend for loans outstanding. The total outstanding even shrink in the year 2017, which means there 
must exist some other ways of raising funds for manufacturing firms. Besides, the loans for fixed 
investment accounts for about 10% of total loans outstanding for the industry. A similar pattern 
appears for construction and W&R industries. The construction sector ranks as the 7th largest 
industry in terms of its contribution to nominal GDP (Sawe, 2018), yet there is approximately 5 
million working population that ranks as the 4th place among all industries (HatenaBlog, 2016). 
Though the total loans outstanding shows no clear increasing or descending trend, the amount of 
fixed investment grows considerably from 2012 to 2017. As well as for W & R, its fixed investment 
increases gradually despite the total loans outstanding stays at the same level.  
Real estate and health care industries show different pictures. Firstly, the fixed investment accounts 
for the significant loans outstanding for these two industries, which are around 65%. Apart from that, 
it seems like loan financing has become famous as the total outstanding displays a striking 
increasing pattern during the period of 2012 to 2017. The decline of lending interest rate due to QQE 
may be a trigger for the development of real estate industry, as well as the population and numbers 
of households are still growing in the Greater Tokyo area (Nomura Research Institute, 2018). For the 
health care sector, there is around 8 million working population, which ranks as the third biggest 
industry regards to the number of the labor force (HatenaBlog, 2016). In 2015, health care spending 
was $469 billion, that is only smaller than China and the US (Emergo, 2016). Worldwide, the 
achievement of Japanese health care industry is significant. Increased output per capita contributes to 
about 29% of the increased real GDP per capita, thanks to the growth of life expectancy and 
productive life quality (Deloitte, 2019). 
On the contrary, total loans outstanding for the publishing sector decreases from 2012 to 2017. 
Although the book and magazine sales are shrinking for most channels except via Internet, Japan is 
still one of the major publishing markets in the world (IPA & WIPO, 2016). It is worth to investigate 
the effects of monetary policy on Japanese publishing sector. There are three other industries 
selected in this paper but not shown in graph 6, which are Automobile, Advertising, and 
Telecommunication. The automobile is included in manufacturing industry under some classification 
criterions, yet this paper separates it as an independent sector due to its importance among Japanese 
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industries. Comparing to other major manufacturing sectors, automotive accounts for 21.2% of 
investments in equipment that is the highest. The automotive sector also has the most substantial 
research expenditures among other manufacturing sectors, which is around 24.3% (Japan 
Automobile Manufacturers Association, 2018). Therefore, it is undoubtedly worth to research on the 
sectorial effect driven by monetary policy. Revenue of the advertising industry in Japan accounts 
$49 billion in the year of 2013, which ranks as the fourth highest among major countries (Chu, 2016). 
Besides, from 2012 to 2017, Japan market capitalization for video ads is estimated to increase 
considerably from 50 billion yen to 880 billion yen (Toto, 2014). Similar to the high growth 
potential in the Japanese telecommunication market, which is assumed to increase in next five years 
and to face the new investment needs for 5G services (Harpur, 2019), advertising sector in Japan is 
facing high demand of financing as well. Therefore, the above sectors are included into the 
observations.  
Graph 6: Loans outstanding for six industries. (100 million yen) 
 
Source: Bank of Japan 
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3 Literature review 
 
Capital structure has become a prevalent topic since Modigliani and Miller (1958) firstly stated that 
firms’ value is independent of their capital structure. Tons of papers discuss the relationship between 
capital structure and its firm-specific determinants and macroeconomics factors in general. Under 
the category of macroeconomics factor, monetary policy and fiscal policy are considered. Different 
kinds of leverage ratios are normally treated as capital structure measurements. For example, 
Kythreotis et al. (2018) test the significance of companies’ tangible asset, profitability, liquidity, size, 
asset utilization ratio, and risk, on total debt and long-term debt for Iran and Australia market from 
the year of 2009 to 2015. Also, Nijenhuis (2013) uses short-term, long-term, and total debts as 
proxies of leverage ratios; the independent variables included are non-debt tax shield, tangibility, 
and volatility, etc. The dataset contains 336 Dutch firms, which are from Agriculture, Forestry and 
mining, Construction, Manufacturing, Wholesale & Retail, and Business services industries. 
Similarly, Singh (2018) regresses firm-specific factors such as size, profitability, and liquidity on 
total debt for non-financial companies in Oman. Papers are not only considering the effect of 
firm-specific factors on the capital structure but also taking macro impact into account. Huong 
(2018) studies the Vietnamese corporates that contain 464 listed companies from the period of 2008 
to 2015. Three indicators are measured as capital structure: total debts/total assets, long-term 
debt/total assets, and short-term debt/total assets. Except for firm-specific factors, independent 
variables include inflation rate and lending interest rate as well, and the results show that inflation 
has a positive impact on the capital structure but limited proof for the effect of the interest rate. The 
paper of Amraoui et al. (2018), which contains 52 Moroccan companies, regresses macro-factors 
such as gross domestic product (GDP) and the interest rate on total debt. Unfortunately, these 
indicators show an insignificant relationship with capital structure. 
On the contrary, M’ng et al. (2017) prove the positive effect of inflation rate on total leverage for 
Malaysia and Singapore markets, by using 911 and 7,761 firms’ data from each market. Furthermore, 
Mokhova and Zinecker (2013) research the influence of only macro-factors on total leverage, 
short-term debt, and long-term debt ratio respectively, and the results show ambiguous effects. The 
long-term interest rate has a strong negative impact on total leverage for Slovakia market but 
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positive for the German companies. Regard to the short-term interest rate, the positive correlation 
appears for both Germany and France. Government debt to GDP ratio also has counter effects on 
total leverage, which for the Czech Republic and Slovakia are positive but negative, or Germany and 
France. Apart from the variables introduced above, their paper takes unemployment rate, income 
taxes, and GDP growth into account as well.  
Other papers discuss the capital structure for the Japanese market. Cortez and Susanto (2012) 
consider the impact of profitability, growth, and tangibility, etc. on debt-to-equity ratio. The sample 
result explains that tangibility has a positive effect, but profitability is negatively related to capital 
structure. Moreover, Mahmud et al. (2009) state that prime lending interest rate is critical for listed 
Japan and Malaysia companies after regressing the prime-lending rate on the debt-to-equity ratio for 
three markets, which are Japan, Malaysia, and Pakistan. Tomschik (2015) uses the database consists 
of G7 countries from the period 2005 to 2014. Both book and market long-term debt ratios are 
measured as capital structure, together with macro indicators such as inflation and real GDP growth 
that are included as independent variables. 618 Japanese corporates are selected into the model, and 
the results show that both the real GDP growth rate and inflation are negatively related to the 
long-term leverage ratio. 
However, the researches that focus on the effect of unconventional monetary policy on capital 
structure are limited. Cohen et al. (2019) focus on the impact of the European Central Bank’s (ECB) 
policy, from 2008 to 2017. On the one hand, the model includes the quantity changes of ECB’s asset, 
via open market operations, as an independent variable. On the other hand, the debt-to-equity ratio 
stands for capital structure. The results of panel regression prove that there is a positive relationship 
between ECB assets and the company’s leverage ratio. In detail, companies would like to deepen 
their leverage by 0.17% when ECB’s assets increase by 1 trillion euros. However, this paper only 
captures the overall effect of ECB’s balance sheet instead of having a close look at the content of the 
asset-purchasing program. Put differently, the increasing amount of ECB’s assets can come from 
different channels, such as purchasing government bonds and corporate bonds, which may generate 
different impacts on capital structure. 
Furthermore, Rueschkamp et al. (2018) investigate how does the large-scale purchase of corporate 
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bonds affect the company's financing choices. The model includes 135 Eurozone companies from 
2015 to 2017, with considering total debt, bond debt, term loans, and revolving credit as the 
measurements of capital structure. Results show that the increase of corporate bonds held by ECB 
pushes the companies toward bond debt financing in replacing of bank loans financing, due to the 
reason that purchase decreases the yields of corporate bonds. Nakashima et al. (2019) and Otsubo 
(2019) both focus on the impact of BoJ’s unconventional monetary policy. The latter paper uses 
VAR analysis to demonstrate that the positive policy shock tends to increase stock prices, and the 
former one states that QE in Japan stimulates the credit to companies that contain high credit risks, 
via risk-taking channel in bank lending.  
Lastly, even though companies from different sectors may react to monetary policy diversely 
(Ganley and Salmon, 1997), relevant empirical studies are limited. Prasad and Ghosh (2005) 
consider the possible sectorial effects, and they explain that capital-intensive firms are relatively 
more possibly be influenced by monetary policy. Chong et al. (2016) add Japanese industry dummy 
for controlling the sectorial effect of capital structure, yet no detailed results are discussed in the 
paper. Mahmud (2003) studies the correlation between capital structure and economic growth for the 
markets of Japan, Malaysia, and Pakistan. Paper states that higher leverage is more likely to appear 
for the firms in heavy industries such as electric and construction sectors. 
 
 
4 Empirical study 
 
The goal of this paper is to study the effect of conventional monetary policy on the capital structure 
of Japanese listed companies. Previous studies have suggested various variables that can be 
comprised into building up the models, most of which are firm-specific, monetary policy, and fiscal 
policy variables. Also, different methodologies are used in papers at their purposes. One of the 
progress of this paper is that it adds both unconventional and conventional monetary policy variables 
into analysis for the Japanese market. This section provides a detailed explanation of the framework, 
which includes the variable selection, database, and methodology of this paper.  
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4.1 VARIABLE SELECTION 
This paper groups variable into the following four categories. First one is the capital structure 
measurement, which includes short-term and long-term debt. Within the short-term debt, bank loans 
and current debt apart from bank loans are regarded as separate measurements. The second category 
is the control variables that are firm size, profitability, tangibility, and growth. The third one, which 
is also the most critical part of this paper, is the monetary policy indicator. This category consists of 
the BoJ’s holding of government bonds and ETFs, 3-month offered interbank rate and inflation rate. 
Lastly, industry classification is included as dummy variables in this paper. Table 1 provides a 
summary of the variable selected in this paper.  
4.1.1 Capital structure measurement 
Leverage ratio is considered as the most common measurement for capital structure (Titman and 
Wessels, 1988). Most of the papers select proxies from total leverage (ratio of total debt to total 
assets), short-term leverage (ratio of short-term debt to total assets) and long-term leverage (ratio of 
long-term debt to total assets), respect to either book or market value. Besides, the ratio of trade 
credit to the total asset is applied in the paper of Aliyev al et. (2015). This paper follows and 
develops the variable selections from Rueschkamp al et. (2018) and Aliyev al et. (2015), which 
consider bank loans as a separate proxy. Therefore, the following three capital structure indicators 
are included as dependent variables in this paper:  
 
STBL: The ratio of short-term bank loans to total assets, book value.  
STDN: The ratio of short-term debt that net of bank loans, to total assets, book value. 
LTD: The ratio of long-term debt that net of current portion, to total assets, book value.  
 
The short-term debt of the company consists of the capital borrowed from the bank or money raised 
via issuing bonds. The reason for separating these two components is that the monetary policy may 
affect bonds and loan financing differently, to figure out if there is a trade-off effect. Short-term debt 
as a whole may not fully reflect whether bonds or loans drive the potential positive or negative 
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response of leverage ratio, under the impact of monetary policy. Besides, excluding the current 
portion of long-term debt aims at focusing on the amount that does not have to be repaid within a 
year, which is more stable and the change is more likely to be affected by monetary policy.  
 
4.1.2 Control variables 
As mentioned before that the topic of capital structure attracts extensive attention until now, many 
firm-specific variables are discussed in previous papers. Even though controversy results appear for 
some variables, they are somehow proved that have an either positive or negative relationship with 
leverage. For example, Duca (2012) finds that firm size and profitability positively correlate with the 
company’s total debt ratio, yet the signs for tangibility and liquidity are negative. Similar results 
found by Huong (2018) as well, which profitability has a positive relationship with long-term debt 
but negative with short-term debt. For the reason that this paper mainly studies the relationship 
between conventional monetary policy and capital structure, therefore, the following four 
firm-specific indicators are considered as control variables, yet no hypotheses are made upon them:  
 
Size (SIZE): Natural logarithm of total assets, book value 
Profitability (PRO): The ratio of earnings before interest and tax (EBIT) to total assets, book value 
Tangibility (TANG): The ratio of tangible fixed assets to total assets, book value 
Growth (GRO): The growth rate of total assets, book value 
 
The above proxy may differ between papers. For example, Kythreotis al et. (2017) use the ratio of 
net profit to total assets as the proxy for profitability. This paper uses EBIT that follows the method 
of Yang et al. (2016). As to the measurement of growth rate, this paper learns from Titman and 
Wessels (1988) to adopt the percentage change of total assets as growth rate. The measurements of 
firm size and tangibility show little controversy, using the natural logarithm of total assets 
statistically lends to a better normal distribution (Nijenhuis, 2013). Lastly, the proxy of tangibility 
comes from the paper of Duca (2012). 
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4.1.3 Monetary policy measurement 
This paper considers four possible monetary policy indicators, which are the number of Japanese 
government bonds held by Bank of Japan, the amount of Exchange-Traded Funds held by Bank of 
Japan, 3-month interbank rate and inflation rate. The first two measurements belong to large-scale 
asset purchasing program under the unconventional monetary policy that controlled directly by BoJ 
and are included in Model 1 and 2 separately. This section will introduce the four measurements in 
detail.  
BoJ’s holding of JGB (GB) 
Large-scale assets purchasing, as one of the essential open market operations within unconventional 
monetary policy basket, has been expanded for several times. BoJ has introducing quantitative and 
qualitative monetary easing (QQE) in April 2013, targeting at aggressively purchasing government 
bonds and increasing monetary base (Miyao and Okimoto, 2017). Initially, BoJ purchases around 50 
trillion yen annually until the announcement that starts from October 2014, the amount expands to 
80 trillion yen4. Such a massive amount of capital injected into the market may somehow influence 
the choice of corporate financing. Cohen et al. (2019), prove that the expanding of ECB’s balance 
has a positive effect on the firm’s leverage ratio.  
This paper considers the categories within assets purchasing program and includes BoJ’s holding of 
government bonds as the first unconventional monetary policy indicator. Besides, the measurement 
of this variable is the ratio of government bonds held by BoJ to total government bonds outstanding 
(GB).  
Regard to the direction of this variable, due to the unconventional monetary policy aims at 
decreasing long-term interest via injecting money into the market, intuitively, comparing to the 
short-term, companies are more likely to borrow for a long run as facing the lower cost of debt.  
Therefore, the following hypothesis is made regards to this variable:  
 
H1: GB has a positive relationship with long-term debt (LTD), yet is negatively related to short-term 
leverage ratios (STBL & STDN).  
                                                        4	 Source: Bank of Japan	
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Exchange-Traded Funds held by BoJ (ETF) 
Likewise, purchasing ETFs is one of the vital series for BoJ’s asset purchasing program. Even before 
the start of QQE, BoJ, in December 2012, announces to enhance the size of ETFs holding from 
current 1.6 trillion yen to 2.1 trillion yen in 2013, increasing 0.5 trillion yen within one year. 
However, accompanying with QQE, BoJ decides to increase the amount of buying ETFs to 1 trillion 
yen per year. Moreover, it is not the end of the story, the amount grows to 3 trillion yen from 
October 2014, and further to 6 trillion yen from July 2016 and nowadays, BoJ owns about 75% of 
the Japanese ETF market5. The behavior of playing as such an aggressive buyer is not typical around 
the world, apart from BoJ, Swiss National Bank is another essential buyer of equity. There are 
criticisms about whether a central bank should be permitted to have company shares as it may 
generate fraught with conflict of interest (Ledbetter, 2018). The effect of purchasing ETFs on capital 
structure remains unclear; most of the arguments focus on the influence on the stock market. Harada 
and Okimoto (2019) state that the program does pull up the stock price, yet Charoenwong et al. 
(2019) prove that the impact is only temporary instead of prominent. Barbon and Gianinazzi (2017) 
explain the ETFs purchasing reduces the cost of capital for the company via the risk-taking channel. 
Shirai (2018) holds the similar opinion that the stock price is affected via the decreasing of downside 
risk, and the potential overvaluation of public firms.  
Based on the previous research, this paper includes ETFs held by BoJ as the second unconventional 
monetary policy indicator as believing that this factor indeed influences the company’s leverage 
ratios. More specifically, largely purchasing ETFs stimulates the company to frequently choose 
equity financing in the short-term as the increase of stock price and decrease of risk. However, for 
the long run, the effect may not show the significance, and debt financing is again, chosen by 
companies.  
Therefore, the hypothesis regards to this variable is: 
 
H2: ETF has a negative relationship with short-term leverage ratios (STBL & STDN) but a positive 
relationship with long-term debt (LTD).  
                                                        
5 Source: Bank of Japan 
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Measurement of this variable is the ratio of ETFs held by BoJ to total ETFs outstanding in the 
Japanese market. 
 
Interbank Offered Rate 
Japanese Yen Tokyo Interbank Offered Rate (TIBOR) was introduced in November 1985 with five 
maturities, which are 1-week, 1-month, 3-month, 6-month, and 12 months6. TIBOR does not fall into 
the category of unconventional monetary policy, yet it is an important measurement that affects the 
cost of financing. Including 3-month TIBOR as the third monetary policy indicator into this paper 
follows the paper of Cohen et al. (2019), who also use 3-month Euribor as the proxy. The reason for 
considering the interbank rate instead of benchmark lending or deposit rate is that interbank rate, as a 
market rate, can directly affect the interest rate faced by corporates. Cohen et al. (2019), in their 
paper, find that the interbank rate is negatively related to the leverage ratio. Aliyev et al. (2015) 
regress 3-month Prague Interbank Offered Rate (PRIBOR) on different leverage ratios and state that 
interbank rate negatively affects total debt and long-term debt, but has a positive relationship with 
the short-term bank loan for Czech companies.  
Therefore, the following hypothesis is made:  
 
H3: 3-month TIBOR affects short-term ratios (STBL & STDN) positively but has a negative impact 
on long-term leverage (LTD). 
 
Inflation rate 
Inflation has been explained as another important factor and is contained in many capital structure 
literature. Papers show controversy outcomes regard to the effect of the inflation rate, such as 
Elkhaldi and Daadaa (2015) show that inflation has a positive impact on long-term leverage for 
Tunisian corporates, on the contrary, Mokhova and Zinecker (2013) find the converse results for the 
companies in Hungry and Poland. Likewise, the result from Tomschik (2015) shows that the 
inflation rate is negatively related to long-term debt for G7 countries, which include Japan. This 
                                                        
6 Source: Japanese Bankers Association 
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paper follows the idea that increasing inflation may decrease the real cost of debt financing due to 
the lower real interest rate (Taggart, 1985), and accordingly, makes the following hypothesis: 
 
H4: Inflation positively relates to both short-term (STBL & STDN) and long-term leverage ratios 
(LTD). 
 
Industry classification 
Jansen et al. (2013) state that monetary policy has sectorial effects on the balance sheet of firms but 
the magnitude and how sensitive are the effects still worth to study. Besides, other papers such as 
Öztekin (2015) as well as Rajan and Zingales (1995) find the evidence of industry effects to leverage 
ratio. Acknowledge that there are limited papers that link capital structure to monetary policy with 
considering Japanese industries; this paper takes the research of Chen (2013) as a benchmark, which 
studies the capital structure of Japanese firms from different industries, but mainly considers the 
firm-specific factors. The paper finds that companies from Health care, Consumer goods, and 
Utilities are influenced the most. Believing that the monetary policies have sectorial effects on 
capital structure, this paper considers 9 Japanese industries that are Advertising, Automobile, 
Construction, Health care, Manufacturing, Publishing, Real estate, Telecommunication, and 
Wholesale & Retail, and included them as dummy variables into Model 3 and 4. Taking into account 
the difference amount and trend of loans outstanding that show in Graph 6, the hypothesis is made as 
follows:  
H5: Monetary policy has different industrial effects to capital structure; the effects are stronger for 
Real estate and Health care companies than others. 
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Table 1: Summary of Dependent and Independent variable measurements, as well as the predicted sign of 
monetary policy indicators. 
Variable Measurement 
Predicted sign 
ST LT 
 Dependent variable   
Short-term bank loan (STBL) Ratio of book value short-term bank loan to total assets   
Short-term debt (STDN) Ratio of book value short-term debt, net of bank loan, to total assets   
Long-term debt (LTD) Ratio of book value long-term debt, net of current portion, to total assets   
 Independent variable   
Control variable (firm-specific)    
Size (SIZE) Natural logarithm of total assets, book value   
Profitability (PRO) Ratio of EBIT to total assets, book value   
Tangibility (TANG) Ratio of tangible fixed assets to total assets, book value   
Growth (GRO) Yearly growth rate of total assets, book value   
Monetary policy measurement    
JGB held by BoJ (GB) Ratio of JGB held by BoJ to total JGB outstanding - + 
ETF held by BoJ (ETF) Ratio of ETFs held by BoJ to total ETF outstanding in Japanese market - + 
Interbank rate (TIBOR) 3-month TIBOR, yearly averaged + - 
Inflation rate (IR) CPI measured, yearly + + 
Industry classification    
DUM 1 Dummy for Advertising   
DUM 2 Dummy for Automobile   
DUM 3 Dummy for Construction   
DUM 4 Dummy for Health care   
DUM 5 Dummy for manufacturing   
DUM 6 Dummy for Publishing   
DUM 7 Dummy for Real estate   
DUM 8 Dummy for Telecommunications   
DUM 9 Dummy for Wholesale & Retail   
“+” stands for leverage ratio moves the same direction with factor, “-” stands for leverage ratio moves the opposite direction with factor 
57171523-1 Liu Zhe                                                      Master thesis 
 25 
4.2 DATA 
The database of this paper includes 1,731 non-financial Japanese listed companies from the period of 
2012 to 2017. This section introduces, in detail, the procedure of data processing and descriptive 
statistics. 
 
4.2.1 Data processing 
The data used in this paper are from different sources. Firstly, control variables that represent 
firm-specific information are from Osiris database, which includes worldwide public companies’ 
financial data. These data are mainly acquired from the corporate balance sheet and income 
statement. Specifically, on the one hand, tangible fixed assets and total assets are from the Asset 
Side of balance sheet. On the other hand, EBIT comes from the income statement.  
Secondly, regard to the leverage measurements, bank loans, short-term debt and current portion of 
long-term debt are extracted from the current liability of balance sheet. Besides, long-term debt 
represents the non-current interest-bearing debt that is under the non-current liability of balance 
sheet.  
Thirdly, for the monetary policy indicators, the data of government bonds held by BoJ is from the 
balance sheet of BoJ, and the amount of total government bonds outstanding is obtained from the 
dataset of Ministry of Finance Japan. Besides, the amount of BoJ’s ETFs holding is from BoJ’s 
database as well, and the data of total ETF outstanding is disclosed in Investment Trusts Association 
of Japan. These data are usually in a rolling basis and to be consistent with the firm-specific 
information that is released according to Japanese fiscal year, above monetary data are inquired at 
the end of every fiscal year instead of the calendar year. Moreover, 3-month interbank offered rate 
(TIBOR) is from FRED Economic Dataset7 and takes a yearly average. The OECD database 
provides the annual CPI-based inflation rate.  
After deleting all the companies contain missing values and narrowing down the period to 
2012-2017, which is from one year before the beginning of QQE. This paper contains 1,731 
                                                        
7 External database: https://fred.stlouisfed.org/series/IR3TIB01JPM156N 
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non-financial Japanese listed companies from 9 industries: 16 Advertising, 73 Automobile, 120 
Construction, 11 Health care, 1,022 Manufacturing, 26 Publishing, 60 Real estate, 35 
Telecommunication and 368 W&R firms. Financial firms are not chosen as they do not have an 
identical structure to industrial companies and are regulated differently (M’ng et al., 2017). 
Therefore, in total, there are 10,386 observations in this paper concerning both time-series and 
cross-section.  
 
4.2.2 Descriptive statistics 
Table 2 and 3 summarizes the descriptive statistics for the entire dataset, and table 4 shows the 
description by industry. Regardless of industry classification, sample companies hold a more 
substantial amount of short-term debt than long-term debt8, as the mean of LTD is 0.0620 that is 
lower than both STBL (0.0932) and STDN (0.0995). For the monetary indicators, due to quantitative 
easing, GB and ETF grow considerably from 0.799% and 24.226% in the year of 2012 to 39.336% 
and 46.570% in 2017, respectively. Inflation rate fluctuates a lot that reaches the highest (2.76%) in 
2015 and the lowest (-0.27%) in 2012. Interbank rate, overall speaking, has a decreasing trend from 
0.333% in 2012 to 0.074% in 2017. 
Moreover, Table 4 shows the situations for different sectors. Most of the industries have a larger 
amount of short-term debt than long-term debt. However, companies belong to health care, and real 
estate sectors prefer long-term to short-term debt, as their mean of LTD is higher than both STBL 
and STDN. The result is consistent with graph 6 showed that companies from these two industries 
have a higher portion of fixed investment, which may require extensive long-term debt. Within the 
short-term borrowing, all industries show a slightly higher ratio of STDN than that of STBL. Besides, 
Japanese Automobile-related, Construction, and Real estate are the top 3 industries in terms of 
company size and Advertising firms have the smallest (4.5160) size on average but the highest 
profitability (0.0825) among all industries. 
 
 
                                                        
8 The result is different from Graph 3 as the long-term debt used in this paper is subtracted by current portion of long-term debt. 
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Table 2: Overall descriptive statistics 
 Observations Mean Std. Dev. Min Max 
STBL 10,386 0.0932 0.0954 0 0.8453 
STDN 10,386 0.0995 0.0988 0 0.8836 
LTD 10,386 0.0620 0.0901 0 0.7089 
SIZE 10,386 6.1411 1.6405 0.4198 13.0685 
PRO 10,386 0.0417 0.0786 -3.0370 0.7106 
GRO 10,386 0.0117 0.1833 -0.8182 7.4709 
TANG 10,386 0.2708 0.1581 0 0.9347 
 
Table 3: Summary for monetary policy indicators, 2012 to 2017 
 2012 2013 2014 2015 2016 2017 
GB 0.799% 3.413% 17.758% 24.493% 32.443% 39.336% 
ETF 24.226% 33.565% 36.554% 41.515% 46.570% 64.355% 
TIBOR 0.333% 0.327% 0.017% 0.205% 0.170% 0.074% 
IR -0.268% -0.052% 0.346% 2.762% 0.790% -0.117% 
 
 
 
Table 4: Descriptive statistics by industry 
Advertising 
 Observations Mean Std. Dev. Min Max 
STBL 96 0.0549 0.0597 0 0.3444 
STDN 96 0.0551 0.0597 0 0.3444 
LTD 96 0.0217 0.0458 0 0.1581 
SIZE 96 4.5160 1.5569 0.5746 8.9270 
PRO 96 0.0825 0.0798 -0.2907 0.2283 
GRO 96 0.0357 0.2140 -0.4017 1.3140 
TANG 96 0.0930 0.1187 0.0052 0.4632 
Automobile 
 Observations Mean Std. Dev. Min Max 
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STBL 438 0.1053 0.0852 0 0.4333 
STDN 438 0.1103 0.0877 0 0.4454 
LTD 438 0.0688 0.0715 0 0.3521 
SIZE 438 7.0859 1.7361 3.5521 13.0685 
PRO 438 0.0503 0.0368 -0.1145 0.2336 
GRO 438 0.0293 0.1220 -0.1991 1.1943 
TANG 438 0.3520 0.1217 0.0713 0.6897 
Construction 
 Observations Mean Std. Dev. Min Max 
STBL 720 0.07213 0.0883 0 0.5466 
STDN 720 0.0813 0.0931 0 0.5466 
LTD 720 0.3521 0.0763 0 0.5380 
SIZE 720 6.4576 1.4879 0.4198 10.7964 
PRO 720 0.0497 0.0584 -0.6545 0.3582 
GRO 720 0.1316 0.1374 -0.4572 1.0852 
TANG 720 0.1931 0.1192 0.0016 0.6635 
Health care 
 Observations Mean Std. Dev. Min Max 
STBL 66 0.1114 0.0993 0 0.3892 
STDN 66 0.1138 0.0993 0 0.3792 
LTD 66 0.1464 0.1689 0 0.5523 
SIZE 66 5.1539 1.1960 2.4983 7.4908 
PRO 66 0.0173 0.1001 -0.4327 0.2461 
GRO 66 0.0256 0.1666 -0.2738 0.5827 
TANG 66 0.3119 0.2079 0.0365 0.6701 
Manufacturing 
 Observations Mean Std. Dev. Min Max 
STBL 6,132 0.0891 0.0908 0 0.7159 
STDN 6,132 0.0946 0.0940 0 0.7159 
LTD 6,132 0.0561 0.0787 0 0.6301 
SIZE 6,132 6.1664 1.5917 0.5385 12.1129 
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PRO 6,132 0.0390 0.0751 -2.4532 0.5665 
GRO 6,132 0.0057 0.1841 -0.6053 7.4709 
TANG 6,132 0.2854 0.1319 0 0.8455 
Publishing 
 Observations Mean Std. Dev. Min Max 
STBL 156 0.0566 0.0711 0 0.4094 
STDN 156 0.0598 0.0712 0 0.4094 
LTD 156 0.0313 0.0464 0 0.2107 
SIZE 156 5.2122 1.8114 2.4762 9.7439 
PRO 156 0.0573 0.0739 -0.2411 0.3362 
GRO 156 0.0140 0.1672 -0.2864 0.9955 
TANG 156 0.1469 0.1076 0.0007 0.4128 
Real estate 
 Observations Mean Std. Dev. Min Max 
STBL 360 0.1658 0.1280 0 0.8053 
STDN 360 0.1665 0.1274 0 0.8053 
LTD 360 0.1958 0.1791 0 0.7089 
SIZE 360 6.2028 1.8239 2.0132 10.9910 
PRO 360 0.0628 0.0456 -0.0935 0.2712 
GRO 360 0.0882 0.2714 -0.5871 2.4589 
TANG 360 0.3166 0.2695 0.0006 0.9347 
Telecommunications 
 Observations Mean Std. Dev. Min Max 
STBL 210 0.0589 0.0739 0 0.3060 
STDN 210 0.0615 0.0739 0 0.3148 
LTD 210 0.0327 0.0585 0 0.3089 
SIZE 210 5.6928 2.3998 1.7288 12.2489 
PRO 210 0.0170 0.2637 -3.0371 0.2965 
GRO 210 0.0466 0.3191 -0.8182 2.6951 
TANG 210 0.1143 0.1400 0.0011 0.4974 
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W&R 
 Observations Mean Std. Dev. Min Max 
STBL 2,208 0.1043 0.1021 0 0.8453 
STDN 2,208 0.1137 0.1077 0 0.8836 
LTD 2,208 0.0683 0.0904 0 0.5902 
SIZE 2,208 5.9788 1.5434 2.1014 11.9486 
PRO 2,208 0.0416 0.0619 -0.8650 0.7106 
GRO 2,208 0.0071 0.1651 -0.7646 2.6830 
TANG 2,208 0.2621 0.1904 0 0.8108 
 
4.3 METHODOLOGY 
This paper, as explained above, includes 1,731 Japanese listed companies and four monetary 
indicators, from the period 2012 to 2017. Because the dataset contains cross-section and time-series 
data, panel regression9 is used for empirical analysis in this paper, which is widely applied in 
previous studies of capital structure 10 . There are four regression models run in this paper; 
specifically, model 1 and 2 include monetary indicators GB and ETF respectively, to avoid 
multicollinearity issue and do not add industry dummies into the analysis. Additionally, the most 
appropriate methods among pooled OLS, fixed effect, and random effect are compared via F-test and 
Hausman test.  
Model 3 and 4 separate the GB and ETF factors as well, yet these two models take industry 
classification into account, and only fixed effect technique is applied for these two models. Besides, 
the result of correlation analysis is also shown in this section after introducing the models in detail. 
 
 
 
                                                        
9 Some papers use Arellano-Bond GMM approach to be robust to hetteroscedasticity and actocorrelation. 
10 See the paper of Kythreotis, et al. (2018), Singh (2016) and Huong (2018), etc.	
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4.3.1 Model 
Model 1 and 2 focus on answering the research question: What are the effects of BoJ’s monetary 
policy on the capital structure of Japanese listed companies? regardless of industry classification, via 
regressing four monetary indicators on three leverage ratios, respectively. 
 𝑌!,! = 𝛼! + 𝛼!𝑆𝐼𝑍𝐸!,! + 𝛼!𝑃𝑅𝑂!,! + 𝛼!𝐺𝑅𝑂!,! + 𝛼!𝑇𝐴𝑁𝐺!,! + 𝛽!𝐺𝐵!!! + 𝛽!𝑇𝐼𝐵𝑂𝑅!!!+ 𝛽!𝐼𝑅!!! + 𝜀!,!                                                                                            (1) 
 𝑌!,! = 𝛼! + 𝛼!𝑆𝐼𝑍𝐸!,! + 𝛼!𝑃𝑅𝑂!,! + 𝛼!𝐺𝑅𝑂!,! + 𝛼!𝑇𝐴𝑁𝐺!,! + 𝛽!𝐸𝑇𝐹!!! + 𝛽!𝑇𝐼𝐵𝑂𝑅!!!+ 𝛽!𝐼𝑅!!! + 𝜀!,!                                                                                             (2) 
 𝑌!,! Stands for the 3 leverage ratios used in this paper, which are short-term bank loans (𝑆𝑇𝐵𝐿!,!), 
short-term debt net of bank loans (𝑆𝑇𝐷𝑁!,!) and long-term debt (𝐿𝑇𝐷!,!). 𝑖  equals to 1, 2, 
3…1,731 that represents the individual companies included in the dataset. 𝑡 stands for the time 
period that equals to 2012, 2013…2017. 𝑆𝐼𝑍𝐸!,! , 𝑃𝑅𝑂!,! , 𝐺𝑅𝑂!,! , 𝑇𝐴𝑁𝐺!,! , are regarded as only 
control variables in the models. For the purpose, the main parts of empirical analysis are monetary 
indicators that are; firstly, unconventional monetary policy proxy 𝐺𝐵!!! and 𝐸𝑇𝐹!!!, secondly, 
3-month interbank offered rate 𝑇𝐼𝐵𝑂𝑅!!! and lastly, CPI-based inflation rate 𝐼𝑅!!!. All monetary 
policy measurements are one-year lagged to dependent variables as the adjustment of the capital 
structure may have delayed and is based on the previous year’s policy, as well as trying to avoid 
potential endogeneity problem. The reason for including GB and ETF separately into different 
models is that they show a high correlation between each other, therefore, the coefficient may not be 
estimated accurately if include both variables simultaneously. 𝜀!,!  stands for the error term. 
Three panel regression methods are run for Model 1 and 2: pooled OLS, fixed effect, and random 
effect. If there is no assumption about the difference of individuals or the heterogeneity issue is 
insignificant (Tse & Rodgers, 2014), pooled OLS is preferred. Fixed effect method controls the 
omitted variables that vary cross-sectional but constant over time (Stock & Watson, 2015). 
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Intuitively, there may exist the same unobserved factor that affects independent variables for all the 
companies such as managers’ characteristics, therefore, fixed effect is preferred. Statistically, F-test 
is used to compare between pooled OLS and fixed effect, and the Hausman test decides either fixed 
effect or random effect method is appropriate. The results of Model 1 and 2, together with the F-test 
and Hausman test are shown, in table 7 and 8.  
Model 3 and 4 consider the potential sectorial effect and categorized industry classification as 
dummy variables. These two models use only fixed effect as panel regression method.  
𝑌!,!,! = 𝛼! + 𝛼!𝑆𝐼𝑍𝐸!,! + 𝛼!𝑃𝑅𝑂!,! + 𝛼!𝐺𝑅𝑂!,! + 𝛼!𝑇𝐴𝑁𝐺!,! + 𝛾!𝐺𝐵!!! ∙ 𝐷𝑈𝑀!,!!!!!
+ 𝛿!𝑇𝐼𝐵𝑂𝑅!!! ∙ 𝐷𝑈𝑀!,!!!!! + 𝜃!𝐼𝑅!!! ∙ 𝐷𝑈𝑀!,!
!
!!!+ 𝜀!,!,!                                                                                            (3) 
𝑌!,!,! = 𝛼! + 𝛼!𝑆𝐼𝑍𝐸!,! + 𝛼!𝑃𝑅𝑂!,! + 𝛼!𝐺𝑅𝑂!,! + 𝛼!𝑇𝐴𝑁𝐺!,! + 𝜂!𝐸𝑇𝐹!!! ∙ 𝐷𝑈𝑀!,!!!!!
+ 𝛿!𝑇𝐼𝐵𝑂𝑅!!! ∙ 𝐷𝑈𝑀!,!!!!! + 𝜃!𝐼𝑅!!! ∙ 𝐷𝑈𝑀!,!
!
!!!+ 𝜀!,!,!                                                                                            (4) 
Dependent variables and control variables are the same as in Model 1 and 2, and monetary policy 
indicators GB and ETF are included in Model 3 and 4 respectively. Subscript 𝑗 = 1,2,3,4,5,6,7,8,9 
classified industries that are Advertising, Automobile, Construction, Health care, Manufacturing, 
Publishing, Real estate, Telecommunication, and Wholesale & Retail. 𝐷𝑈𝑀!,! = 1, for example, if 
company 𝑖 belongs to industry 𝑗, otherwise 𝐷𝑈𝑀!,! = 0. The key variables to answer the 
question: what are the sectorial effects of monetary policy on capital structure, go to the interaction 
terms, for example, 𝛾!𝐺𝐵!!! ∙ 𝐷𝑈𝑀!,!!!!! . The reason of dropping solely monetary indicators 
(e.g. 𝐺𝐵!!!) but keeping only interaction terms between monetary indicators and dummy variables 
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in Model 3 and 4, is that this paper uses the companies from nine industries and assumes that the 
monetary policy can only generate effect through these nine sectors. Put differently, if the monetary 
policy has a significant impact on the leverage ratio, it is must be driven by the selected industries, 
therefore, including only interaction terms is enough for answering the research question of this 
paper11. 𝜀!,!,! stands for the error term. 
Overall, there are nine coefficients (𝛾! , 𝛿! , 𝜃! , 𝜂!) for each of four monetary indicators. Model 3 and 
4 are regressed via only fixed effect method and the results are displayed in table 9 and 10. 
 
4.3.2 Correlation analysis 
It is not hard to imagine that there may appear a correlation between monetary policy variables as 
different rates interact with each other to a certain extent on the financial market. The strong or 
nearly perfect correlation can reduce the accuracy of coefficient estimation; therefore, to investigate 
the effectiveness of models used in this paper, correlation analysis is conducted. Correlation results 
between variables of Pooled OLS and Fixed & Random effects methods are shown in table 5 and 6, 
respectively. Focusing on the monetary policy measurements, table 5 shows that the highest 
significant results appear between TIBOR & GB, and TIBOR & ETF, which are -0.7073 and 
-0.6196, respectively. Also, Table 6 also indicates that the strongest correlation contributes to 
TIBOR with both GB and ETF. Even though the correlations between these variables generate 
concerns, there are two reasons that results are acceptable. First, it is understandable that market 
rates somehow influence each other, and the numbers show in table 5 and 6 are far less than perfect 
correlation. Second, previous paper such as Cohen et al. (2019) use similar indicators that appear 
similar results in the European Union. Furthermore, other variables generate no concerns in terms of 
the multicollinearity issue. 
 
                                                        
11 No dummy variable is omitted because of collinearity in this way.  	
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Table 5: Correlation Analysis for Pooled OLS 
Model 1, Pooled OLS 
 SIZE PRO GRO TANG GB TIBOR IR 
SIZE 1.0000       
PRO 0.1420* 1.0000      
 (0.0000)       
GRO 0.0309* 0.2117* 1.0000     
 (0.0017) (0.0000)      
TANG 0.0916* -0.0347* -0.0963* 1.0000    
 (0.0000) (0.0004) (0.0000)     
GB 0.0155 0.0399* 0.3450* -0.0398* 1.0000   
 (0.1133) (0.0000) (0.0000) (0.0000)    
TIBOR 0.0028 -0.0296* -0.1256* 0.0319* -0.7073* 1.0000  
 (0.7741) (0.0026) (0.0000) (0.0012) (0.0000)   
IR -0.0154 0.0192* 0.1378* -0.0024 0.2980* -0.0792* 1.0000 
 (0.1159) (0.0498) (0.0000) (0.8037) (0.0000) (0.0000) 
 
 
 
Model 2, Pooled OLS 
 SIZE PRO GRO TANG ETF TIBOR IR 
SIZE 1.0000       
PRO 0.1420* 1.0000      
 (0.0000)       
GRO 0.0309* 0.2117* 1.0000     
 (0.0017) (0.0000)      
TANG 0.0916* -0.0347* -0.0963* 1.0000    
 (0.0000) (0.0004) (0.0000)     
ETF 0.0229* 0.0422* 0.3537* -0.0407* 1.0000   
 (0.0194) (0.0000) (0.0000) (0.0000)    
TIBOR 0.0028 -0.0296* -0.1256* 0.0319* -0.6196* 1.0000  
 (0.7741) (0.0026) (0.0000) (0.0012) (0.0000)   
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IR -0.0154 0.0192* 0.1378* -0.0024 0.0770* -0.0792* 1.0000 
 (0.1159) (0.0498) (0.0000) (0.8037) (0.0000) (0.0000)  
* Significant at 5% level. Upper number is correlation coefficient, P-value is in parentheses. 
 
 
 
 
 
 
 
 
 
 
 
Table 6: Correlation Analysis for Fixed & Random effect methods 
Model 1, Fixed & Random effect 
 SIZE PRO GRO TANG GB TIBOR IR 
SIZE 1.0000       
PRO -0.0821 1.0000      
GRO -0.3395 -0.2333 1.0000     
TANG -0.0725 0.0686 0.0872 1.0000    
GB -0.2551 0.1039 -0.2583 0.1076 1.0000   
TIBOR -0.2404 0.0788 -0.1069 -0.0114 0.7380 1.0000  
IR 0.3316 -0.0406 -0.1167 -0.0680 -0.3747 -0.2527 1.0000 
Model 2, Fixed & Random effect 
 SIZE PRO GRO TANG ETF TIBOR IR 
SIZE 1.0000       
PRO -0.0793 1.0000      
GRO -0.3381 -0.2313 1.0000     
TANG -0.0725 0.0677 0.0856 1.0000    
ETF -0.2508 0.0941 -0.2667 0.1093 1.0000   
TIBOR -0.2187 0.0621 -0.0733 -0.0348 0.6338 1.0000  
IR 0.2662 -0.0062 -0.2171 -0.0349 -0.0464 0.0000 1.0000 
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5 Empirical results 
 
The results of the four models are discussed in this section. Noting that this paper focuses on the 
effect of monetary policy on capital structures, therefore the results of control variables do not 
explain here. Model 1 and 3 use one-year lagged BoJ’s holding of government bonds (GB) as 
unconventional monetary policy indicator, yet Model 2 and 4, instead, include BoJ’s holding of 
ETFs (ETF) as unconventional monetary policy indicator. The results of 4 models are displayed in 
table 7 to 10, respectively.  
5.1 MODEL 1 AND 2, REGARDLESS OF INDUSTRY CLASSIFICATION 
Model 1 and 2 aim at answering what are the BoJ’s monetary policy effects on the capital structure 
for Japanese listed companies, regardless of industry classification. Both models are structured in the 
same way except that Model 1 uses GB as one of monetary indicators, and model 2 uses ETF instead. 
Before explaining the results, it is essential to determine the most appropriate panel regression 
methods among pooled OLS, fixed effect, and random Effect. In both Model 1 and 2, the p-values of 
F-test for three regressions with different dependent variables are all zero, which means that the null 
hypothesis of F-test, individual effects are jointly zero, is rejected. Therefore, comparing to the fixed 
effect method, Pooled OLS is less appropriate. Besides, the Hausman test suggests that, between 
fixed effect and random effect, the fixed effect method is more suitable. P-value of the Hausman test 
shows that the null hypothesis is rejected at 1% level; therefore, only the results under the fixed 
effect method are discussed and analyzed for Model 1 and 2.  
Specifically, table 7 indicates that, firstly, the amount of government bonds held by BoJ (GB) has a 
negative effect on short-term leverage, yet a positive impact on long-term debt. On the one hand, for 
every 1% increase of BoJ’s holding of government bonds, there is a 0.0745% and 0.0773% decrease 
of short-term bank loans and other current debt apart from bank loans, respectively. The results are 
significant at 1% level. On the other hand, long-term debt increases by 0.0109% for 1% higher of 
BoJ’s holding, which is also significant but at 10% level. Therefore, the first hypothesis (H1) that 
made under section 4 cannot be rejected. The results are consistent with the statement that 
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unconventional monetary policy generates a downside pressure on the long-term interest rate, which 
pushes companies toward long-term borrowing due to the decreasing cost of debt (Miyao and 
Okimoto, 2017).  
Secondly, the 3-month interbank rate (TIBOR) has a significant and negative relationship with both 
short-term and long-term debt. Interbank rate increases by 1%, the short-term bank loans decreased 
by 2.13%, and for other short-term debt, the number is 2.548%. Long-term debt is influenced weaker 
by the higher interbank rate, yet still decreases by 1.721%. Therefore, the results indicate that the 
third hypothesis (H3) is rejected and identical with the results of Cohen et al. (2019) that the 
3-month interbank rate negatively relates to leverage ratios. As introduced before, this paper uses the 
interbank rate, as it can directly influence the interest rate faced by individual companies. From the 
banks’ perspective, increasing of interbank rate implies a higher cost of providing loans. Therefore, 
the lending interest rate faced by companies increases accordingly, which pulls down the corporates 
leverage ratios. Besides, the 3-month interbank rate may have a stronger effect on the short-term 
interest rate than the long-term interest rate, which is also supported by empirical results that show a 
more significant decrease of short-term leverage than long-term.  
Lastly, the fourth hypothesis (H4) is not rejected as inflation has significant and positive 
relationships with both short-term and long-term leverages. 1% increase in inflation rate pulls up 
0.135% of short-term bank loans and 0.156% of other short-term debt, as well as 0.258% of 
long-term debt. The findings are consistent with the results of previous papers such as M’ng et al. 
(2017) and Cohen et al. (2019). Inflation is regarded as a benefit to borrowers as the money paying 
back in the future may worth less than initially borrowed in an inflation market. The phenomenon 
partially encourages companies to take more debts; therefore, the empirical results show a positive 
relationship between inflation rate and leverage ratios. The longer period, the less valuable of the 
money paying back, therefore, long-term debt is affected the most among different leverage ratios.  
 
Model 2 only replaces GB with ETF (BoJ’s holding of ETFs) as an unconventional monetary policy 
indicator; all other variables remain the same. Thus Model 2 focuses on explaining the effect of 
extensively purchasing ETFs by BoJ. Table 8 indicates the negative relationships between ETFs held 
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by BoJ with both short-term bank loans and other short-term debts, significant at 1% level. For 
increasing 1% of outstanding ETFs held by BoJ, firms’ short-term bank loans and other debts 
decrease by 0.0734% and 0.0748%, respectively. However, even though long-term debt moves 
positively with ETF, the effect is not significant. Therefore, the second hypothesis (H2) is partially 
rejected. This empirical result proves the temporary effect of ETFs purchased by BoJ, which is 
interpreted by Charoenwong et al. (2019). Large-scale ETF purchasing raises the stock price that 
may stimulate public companies to choose equity financing, which explains the negative relationship 
between short-term debt and BoJ’s holding of ETFs. However, due to the lack of permanent impact 
on stock prices, the effect of buying ETFs on the long-term debt remains insignificant.  
Above analysis shows that BoJ’s monetary policy indeed significantly affects the capital structure of 
Japanese listed companies. Large-scale government bonds purchasing stimulates the long-term 
borrowing of companies, but at the same time discourages the short-term debt financing regards to 
both bank loans and other debt. Similarly, the unconventional monetary policy of purchasing ETFs 
also decreases short-term borrowing but has no significant impact on the long-term debt of 
companies. Therefore, the effect of using unconventional monetary policy to stimulate borrowing 
from the business is not apparent. Purchasing ETFs and government bonds both discourage the 
short-term debt financing of companies, and long-term debt financing can be stimulated by only 
purchasing government bonds, not ETFs. Besides, there is no trade-off effect between using 
short-term bank loans and other short-term debt financings as they always move in the same 
direction. Additionally, both short-term and long-term leverages are positively related to the inflation 
rate but negatively related to the interbank rate.  
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Table 7: 
The results of Model 1 that includes BoJ’s holding of government bonds (GB) as unconventional monetary 
policy indicator, regardless of industry classification. STBL=Short-term bank loans/total assets, 
STDN=Short-term debt net of bank loans/total assets, LTD=long-term debt net of current portion/total assets. 
Number of companies 1,731 
Number of observations 10,386 
 STBL STDN LTD 
 Pooled OLS Fixed effect Random effect Pooled OLS Fixed effect Random effect Pooled OLS Fixed effect Random effect 
SIZE -0.0089*** 0.0267*** -0.00484*** -0.0099*** 0.0282*** -0.00522*** 0.0110*** 0.0586*** 0.0130*** 
 (-0.00055)) (-0.0032) (-0.0011) (-0.00057) (-0.0032) (-0.0012) (-0.00050) (-0.00415) (-0.00098) 
PRO -0.166*** -0.0996*** -0.100*** -0.166*** -0.101*** -0.101*** -0.140*** -0.0808*** -0.0863*** 
 (-0.0118) (-0.00769) (-0.00754) (-0.0122) (-0.00775) (-0.00762) (-0.0107) (-0.00991) (-0.00943) 
GRO 0.00963* 0.0043 0.0140*** 0.0088 0.00491* 0.0151*** 0.0645*** 0.0118*** 0.0305*** 
 (-0.00545) (-0.00286) (-0.00271) (-0.00563) (-0.00288) (-0.00273) (-0.00495) (-0.00368) (-0.00345) 
TANG 0.102*** 0.0801*** 0.0938*** 0.112*** 0.0788*** 0.0978*** 0.175*** 0.167*** 0.173*** 
 (-0.00573) (-0.0124) (-0.00905) (-0.00593) (-0.0125) (-0.00926) (-0.00521) (-0.016) (-0.00891) 
GB -0.0559*** -0.0745*** -0.0627*** -0.0558*** -0.0773*** -0.0645*** 0.00408 0.0109* 0.0244*** 
 (-0.0102) (-0.00465) (-0.00454) (-0.0106) (-0.00469) (-0.00458) (-0.00928) (-0.00599) (-0.00583) 
TIBOR -0.637 -2.130*** -0.966** -0.889 -2.548*** -1.316*** -1.377 -1.721*** -0.208 
 (-1.118) (-0.499) (-0.489) (-1.156) (-0.503) (-0.494) (-1.015) (-0.643) (-0.631) 
IR -0.0165 0.135*** -0.00249 -0.00755 0.156*** 0.00976 0.0528 0.258*** 0.0608 
 (-0.0925) (-0.0423) (-0.0404) (-0.0955) (-0.0426) (-0.0408) (-0.0839) (-0.0545) (-0.052) 
Constant 0.140*** -0.0705*** 0.116*** 0.149*** -0.0719*** 0.124*** -0.0462*** -0.340*** -0.0663*** 
 (-0.00517) (-0.0195) (-0.00768) (-0.00534) (-0.0197) (-0.00793) (-0.00469) (-0.0251) (-0.00674) 
R^2 0.08 0.078  0.085 0.077  0.16 0.057  
F-test  27.27   28.90   11.04  
Prob>F  0.0000   0.0000   0.0000  
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Results of Hausman Test 
Null hypothesis: Difference in coefficients not systematic 𝜒!  106.55   127.10   349.64  
Prob> 𝜒!  0.0000   0.0000   0.0000  
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Table 8 
The results of Model 2 that includes BoJ’s holding of ETFs (ETF) as unconventional monetary policy indicator, 
regardless of industry classification. STBL=Short-term bank loans/total assets, STDN=Short-term debt net of 
bank loans/total assets, LTD=long-term debt net of current portion/total assets. 
Number of companies 1,731 
Number of observations 10,386 
 STBL STDN LTD 
 Pooled OLS Fixed effect Random effect Pooled OLS Fixed effect Random effect Pooled OLS Fixed effect Random effect 
SIZE -0.0089*** 0.0268*** -0.00482*** -0.0099*** 0.0281*** -0.00523*** 0.0110*** 0.0592*** 0.0131*** 
 (-0.00055) (-0.00322) (-0.00116) (-0.00057) (-0.00324) (-0.0012) (-0.00050) (-0.00415) (-0.000985) 
PRO -0.166*** -0.0986*** -0.0994*** -0.166*** -0.0996*** -0.0996*** -0.140*** -0.0815*** -0.0870*** 
 (-0.0118) (-0.00768) (-0.00753) (-0.0122) (-0.00774) (-0.00761) (-0.0107) (-0.0099) (-0.00942) 
GRO 0.0101* 0.00501* 0.0147*** 0.00904 0.00542* 0.0155*** 0.0651*** 0.0123*** 0.0312*** 
 (-0.00547) (-0.00287) (-0.00272) (-0.00565) (-0.00289) (-0.00274) (-0.00496) (-0.00369) (-0.00346) 
TANG 0.102*** 0.0793*** 0.0934*** 0.112*** 0.0783*** 0.0976*** 0.175*** 0.166*** 0.173*** 
 (-0.00573) (-0.0124) (-0.00905) (-0.00593) (-0.0125) (-0.00926) (-0.00521) (-0.016) (-0.00891) 
ETF -0.0549*** -0.0734*** -0.0620*** -0.0537*** -0.0748*** -0.0626*** 0.000664 0.00738 0.0203*** 
 (-0.00983) (-0.00447) (-0.00436) (-0.0102) (-0.00451) (-0.0044) (-0.00892) (-0.00576) (-0.00561) 
TIBOR 0.397 -0.757* 0.165 0.214 -1.044** -0.0781 -1.659* -2.128*** -0.881 
 (-0.982) (-0.435) (-0.428) (-1.015) (-0.439) (-0.432) (-0.892) (-0.561) (-0.553) 
IR -0.184** -0.0888** -0.191*** -0.175* -0.0764* -0.184*** 0.0647 0.292*** 0.134*** 
 (-0.0876) (-0.0392) (-0.0382) (-0.0905) (-0.0396) (-0.0386) (-0.0795) (-0.0506) (-0.0493) 
Constant 0.150*** -0.0566*** 0.128*** 0.159*** -0.0568*** 0.136*** -0.0453*** -0.344*** -0.0692*** 
 (-0.00648) (-0.0194) (-0.00783) (-0.00669) (-0.0195) (-0.00807) (-0.00588) (-0.025) (-0.00707) 
R^2 0.08 0.079  0.085 0.077  0.16 0.057  
F-test  27.31   28.92   11.03  
Prob>F  0.0000   0.0000   0.0000  
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Results of Hausman Test 
Null hypothesis: Difference in coefficients not systematic 𝜒!  107.58   126.12   355.26  
Prob> 𝜒!  0.0000   0.0000   0.0000  
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5.2 MODEL 3 AND 4, WITH INDUSTRY CLASSIFICATION 
Model 1 and 2 have already proved that, regardless of industry classification, monetary policies have 
either positive or negative impacts on leverage ratios for Japanese listed companies. Model 3 and 4, 
take into account the potential sectorial effects and discuss the detailed results for each industry. 
Similar to Model 1, Model 3 considers BoJ’s holding of government bonds (GB) as an 
unconventional monetary policy. The exact impact of monetary policy on one industry is presented 
by the coefficient of the interaction term between monetary policy indicators and industry dummy.  
Table 9 indicates that the amount of government bonds held by BoJ (GB) has a significant and 
negative impact on short-term leverage ratios, for Automobile, Construction, Manufacturing, Real 
estate, and Telecommunications companies. For Real estate and W & R firms, apart from the above 
results, the holding of government bonds also significantly affects their long-term debt in a positive 
direction. For example12, 1% increases of government bonds held by BoJ, for Automobile firms, the 
short-term bank loans, and other short-term debt decreased by 0.0662% and 0.0669%, respectively. 
BoJ’s holding of government bonds, as an unconventional monetary indicator, influences Real estate 
the most among all industries. 0.122% and 0.123% drop of two short-term leverage ratios, 
respectively, and 0.16% rise of long-term debt, by lift 1% of BoJ’s balance sheet, in terms of 
government bonds holding.  
On the contrary, the interbank rate does not exert a significant impact on Real estate firms. Instead, 
increasing of interbank rate reduces both short-term leverages ratios (STBL & STDN) for 
Construction, Manufacturing, and W & R companies. However, for the Automobile, the interbank 
rate influences only short-term bank loans and significant at the 10% level. Besides, the interbank 
rate has a significant and negative impact on long-term debt exclusively for Manufacturing. Besides, 
Construction firms are affected the most regard to short-term leverages by interbank rate. More than 
5% fall in short-term leverages for every 1% of interbank rate increases.  
Lastly, the inflation rate has significant and positive relationships with both long-term and short-term 
leverage ratios, for Manufacturing and W & R. Inflation rate affects Telecommunications the most 
                                                        
12 Entire results are shown in table 9. 
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yet merely for short-term debt. 0.731% increases for short-term bank loans and 0.757% for other 
short-term debt when inflation rises by 1%.  
 
Table 10 shows the results of Model 4 that considers BoJ’s purchasing of ETFs (ETF), instead of 
government bonds, as unconventional monetary policy measures. Massive purchasing of ETFs by 
BoJ affects the capital structure of companies from most industries. This market operation 
significantly impacts both short-term leverage ratios (STBL & STDN) negatively for Automobile, 
Construction, Health care, Manufacturing, Real estate, and W & R companies, yet affects 
Telecommunications exclusively for short-term bank loans. Surprisingly, though Model 2 shows that 
there is no overall significant relationship between the amount of ETFs held by BoJ and long-term 
debt, Table 10 indicates that for Real estate companies, 1% increases of BoJ’s holding of ETFs tend 
to lift long-term debt by 0.162%, which is significant at 1% level. Moreover, Real estate is also 
affected the most, in terms of capital structure, by BoJ’s asset purchasing of ETFs.  
 
Overall, seven industries out of nine are influenced by monetary policy and generate different effects, 
leaving only Advertising and Publishing companies with no impacts. Short-term leverages are 
mostly affected by the monetary policy for selected industries and ETF exerts a broader range of 
effect than GB as the former policy influences the short-term financing of 7 industries while the 
latter one only affects five sectors. From the long-term perspective, firstly, the unconventional 
monetary policy of purchasing government bonds by BoJ lifts the long-term debt for only Real estate 
and W & R companies. Secondly, only long-term debt of Real estate firms is positively related to 
BoJ’s holding of ETFs. Therefore, the fifth hypothesis (H5) is rejected as the Health care industry is 
barely affected by monetary policy. 
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Table 9 
The results of Model 3 that takes into account the industry classification, and BoJ’s holding of government 
bonds (GB) is included as unconventional monetary policy indicator. DUM1=Advertising, DUM2=Automobile, 
DUM3=Construction, DUM4=Health care, DUM5=Manufacturing, DUM6=Publishing, DUM7=Real estate, 
DUM8=Telecommunications, DUM9=W&R. 
Number of companies 1,731 
Number of observations 10,386 
 STBL STDN LTD 
SIZE 0.0286*** 0.0301*** 0.0542*** 
 (-0.00329) (-0.00331) (-0.00423) 
PRO -0.0987*** -0.0995*** -0.0788*** 
 (-0.0077) (-0.00776) (-0.0099) 
GRO 0.00385 0.00438 0.0127*** 
 (-0.00287) (-0.00289) (-0.00369) 
TANG 0.0759*** 0.0746*** 0.174*** 
 (-0.0124) (-0.0125) (-0.016) 
GB*DUM1 -0.0539 -0.0563 -0.0736 
 (-0.043) (-0.0433) (-0.0553) 
GB*DUM2 -0.0662*** -0.0669*** -0.018 
 (-0.0202) (-0.0203) (-0.0259) 
GB*DUM3 -0.115*** -0.122*** 0.00717 
 (-0.0159) (-0.016) (-0.0204) 
GB*DUM4 -0.0679 -0.0666 0.0782 
 (-0.0518) (-0.0522) (-0.0666) 
GB*DUM5 -0.0707*** -0.0736*** 0.00621 
 (-0.00573) (-0.00578) (-0.00738) 
GB*DUM6 -0.0262 -0.0253 -0.057 
 (-0.0337) (-0.0339) (-0.0433) 
GB*DUM7 -0.122*** -0.123*** 0.160*** 
 (-0.0227) (-0.0229) (-0.0292) 
GB*DUM8 -0.0305 -0.028 -0.00997 
 (-0.0291) (-0.0293) (-0.0375) 
GB*DUM9 -0.0789*** -0.0813*** 0.0250** 
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 (-0.00916) (-0.00923) (-0.0118) 
TIBOR*DUM1 -5.307 -5.501 -6.052 
 (-4.927) (-4.965) (-6.337) 
TIBOR*DUM2 -4.058* -3.621 -0.493 
 (-2.308) (-2.326) (-2.969) 
TIBOR*DUM3 -5.027*** -5.980*** -0.0866 
 (-1.808) (-1.822) (-2.325) 
TIBOR*DUM4 -3.983 -4.344 0.766 
 (-5.94) (-5.987) (-7.641) 
TIBOR*DUM5 -1.616** -1.978*** -2.064** 
 (-0.634) (-0.638) (-0.815) 
TIBOR*DUM6 -0.0813 -0.433 -7.233 
 (-3.863) (-3.894) (-4.97) 
TIBOR*DUM7 1.98 1.74 -1.821 
 (-2.556) (-2.576) (-3.288) 
TIBOR*DUM8 1.143 0.904 -3.809 
 (-3.335) (-3.361) (-4.29) 
TIBOR*DUM9 -3.491*** -4.111*** -0.00547 
 (-1.038) (-1.046) (-1.335) 
IR*DUM1 -0.131 -0.118 0.625 
 (-0.414) (-0.417) (-0.533) 
IR*DUM2 0.271 0.278 -0.0274 
 (-0.194) (-0.195) (-0.25) 
IR*DUM3 0.106 0.118 0.3 
 (-0.152) (-0.153) (-0.196) 
IR*DUM4 0.484 0.517 0.256 
 (-0.499) (-0.503) (-0.642) 
IR*DUM5 0.128** 0.133** 0.244*** 
 (-0.0536) (-0.054) (-0.069) 
IR*DUM6 -0.117 -0.0283 0.635 
 (-0.325) (-0.327) (-0.418) 
IR*DUM7 -0.124 -0.117 0.223 
 (-0.215) (-0.216) (-0.276) 
57171523-1 Liu Zhe                                                      Master thesis 
 45 
IR_DUM8 0.731*** 0.757*** -0.311 
 (-0.28) (-0.282) (-0.36) 
IR*DUM9 0.183** 0.250*** 0.262** 
 (-0.0875) (-0.0882) (-0.113) 
Constant -0.0805*** -0.0819*** -0.316*** 
 (-0.0199) (-0.02) (-0.0256) 
R-squared 0.085 0.084 0.066 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
 
Table 10 
The results of Model 4 that takes into account the industry classification, and BoJ’s holding of ETFs (ETF) is 
included as unconventional monetary policy indicator. DUM1=Advertising, DUM2=Automobile, 
DUM3=Construction, DUM4=Health care, DUM5=Manufacturing, DUM6=Publishing, DUM7=Real estate, 
DUM8=Telecommunications, DUM9=W&R. 
Number of companies 1,731 
Number of observations 10,386 
 STBL STDN LTD 
SIZE 0.0289*** 0.0301*** 0.0547*** 
 (-0.00328) (-0.0033) (-0.00422) 
PRO -0.0980*** -0.0986*** -0.0794*** 
 (-0.00768) (-0.00775) (-0.00989) 
GRO 0.00438 0.00471 0.0134*** 
 (-0.00287) (-0.0029) (-0.0037) 
TANG 0.0744*** 0.0733*** 0.174*** 
 (-0.0124) (-0.0125) (-0.016) 
ETF*DUM1 -0.047 -0.0486 -0.0775 
 (-0.0411) (-0.0415) (-0.053) 
ETF*DUM2 -0.0648*** -0.0645*** -0.0248 
 (-0.0193) (-0.0195) (-0.0249) 
ETF*DUM3 -0.108*** -0.114*** 0.00911 
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 (-0.0152) (-0.0153) (-0.0196) 
ETF*DUM4 -0.0862* -0.0832* 0.0657 
 (-0.0496) (-0.05) (-0.0638) 
ETF*DUM5 -0.0697*** -0.0716*** 0.0024 
 (-0.00552) (-0.00556) (-0.0071) 
ETF*DUM6 -0.021 -0.0177 -0.049 
 (-0.0323) (-0.0325) (-0.0415) 
ETF*DUM7 -0.128*** -0.128*** 0.162*** 
 (-0.0217) (-0.0219) (-0.028) 
ETF*DUM8 -0.0505* -0.046 -0.00721 
 (-0.0279) (-0.0281) (-0.0359) 
ETF*DUM9 -0.0759*** -0.0759*** 0.0184 
 (-0.00876) (-0.00884) (-0.0113) 
TIBOR*DUM1 -3.911 -4.018 -5.035 
 (-4.35) (-4.387) (-5.599) 
TIBOR*DUM2 -2.825 -2.313 -0.621 
 (-2.038) (-2.055) (-2.624) 
TIBOR*DUM3 -2.599 -3.336** -0.075 
 (-1.594) (-1.608) (-2.052) 
TIBOR*DUM4 -4.012 -4.292 -1.384 
 (-5.246) (-5.29) (-6.752) 
TIBOR*DUM5 -0.318 -0.572 -2.411*** 
 (-0.557) (-0.561) (-0.716) 
TIBOR*DUM6 0.729 0.508 -5.714 
 (-3.412) (-3.441) (-4.392) 
TIBOR*DUM7 3.754* 3.571 -4.418 
 (-2.251) (-2.27) (-2.897) 
TIBOR*DUM8 0.376 0.218 -3.453 
 (-2.944) (-2.969) (-3.789) 
TIBOR*DUM9 -1.933** -2.361** -0.854 
 (-0.914) (-0.922) (-1.177) 
IR*DUM1 -0.296 -0.289 0.405 
 (-0.389) (-0.392) (-0.5) 
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IR*DUM2 0.0737 0.0781 -0.0787 
 (-0.182) (-0.183) (-0.234) 
IR*DUM3 -0.240* -0.250* 0.320* 
 (-0.143) (-0.144) (-0.183) 
IR*DUM4 0.288 0.324 0.492 
 (-0.469) (-0.473) (-0.603) 
IR*DUM5 -0.0836* -0.0872* 0.264*** 
 (-0.05) (-0.0504) (-0.0644) 
IR*DUM6 -0.198 -0.108 0.461 
 (-0.305) (-0.307) (-0.392) 
IR*DUM7 -0.489** -0.483** 0.698*** 
 (-0.201) (-0.203) (-0.259) 
IR*DUM8 0.641** 0.675** -0.347 
 (-0.263) (-0.265) (-0.339) 
IR*DUM9 -0.0538 0.00602 0.338*** 
 (-0.082) (-0.0827) (-0.106) 
Constant -0.0675*** -0.0678*** -0.320*** 
 (-0.0197) (-0.0198) (-0.0253) 
R-squared 0.086 0.084 0.066 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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6 Conclusion 
The purpose of this paper is to investigate the effects of BoJ’s monetary policy on the capital 
structure of Japanese listed companies, from the year of 2012 to 2017. Monetary policy 
measurements in this paper contain not only unconventional policies that are BoJ’s holding of 
Japanese government bonds (GB) and ETFs (ETF), but also conventional indicators such as 3-month 
interbank offered rate (TIBOR) and CPI-based inflation rate (IR). The database of this paper consists 
of 1,731 Japanese listed firms from nine industries that are Advertising, Automobile, Construction, 
Health care, Manufacturing, Publishing, Real estate, Telecommunications, and Wholesales & Retail. 
Four panel models are used in this paper with regressing firm-specific control and monetary policy 
variables on three capital structure measurements, which are short-term bank loans, short-term debt 
besides bank loans, and long-term debt. Model 1 and 2 explain the overall effect of monetary policy 
on capital structure, and Model 3 and 4 take into account the industry classification and try to 
examine the potential sectorial effects. This paper finds the following results:  
Firstly, the unconventional monetary policy of extensively purchasing government bonds can 
stimulate Japanese companies to use more long-term debt financing, but discourage the short-term 
debt financing regard to both bank loans and other short-term debt.  
Secondly, regardless of industry classification, purchasing Exchange-Traded Funds (ETFs), as 
another unconventional monetary tool, is invalid to encourage companies to take more long-term 
debt but at the same time discourage the use of short-term debt financing.  
Thirdly, the decrease of 3-month interbank rate and increase in the inflation rate can promote 
Japanese companies to use more debt financing, in terms of both short-term and long-term 
borrowing.  
Fourthly, considering the different sectorial effects, seven of nine selected industries are influenced 
by monetary policy. However, unconventional monetary policy discourages most of the industries 
from borrowing short-term without encouraging their long-term borrowing. Comparing to the 
massive purchasing of government bonds, purchasing ETFs has a stronger negative effect on 
short-term debt financing. Unconventional monetary policy only stimulates the companies from the 
Real estate and W & R to use more long-term debt financing.  
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One of the purposes of unconventional monetary policy is to increase the borrowing from business 
(Montgomery & Volz, 2019). However, the empirical results of this paper show that comparing to 
the traditional measurement such as interbank rate, the effectiveness of BoJ’s unconventional 
monetary policy in terms of stimulating debt financing is not apparent.  
 
 
 
7 Limitation	
This paper takes both unconventional and conventional monetary policy into account, to study their 
impacts on capital structure. However, the potential relationship between the company and major 
bank is neglected. Miwa and Ramseyer (2005) claim that many large Japanese corporates have a 
long-term relationship with one major bank, which is regarded as the main bank that may even 
intervene in the company’s daily business activities. Such a factor may influence the choices of 
financing but not consider in this paper. In addition, companies with different size can also react 
differently to monetary policy in terms of capital structure, but this paper does not classify the 
companies toward size. Future researches are suggested to consider the above two points and make 
progress. 
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